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(54) STAGE DRIVING CONTROL METHOD AND ITS DEVICE 
(57)Abstract: 

PURPOSE: To shorten synchronization setting time 
between a substrate stage and a mask stage. 
CONSTITUTION: When a reticle coarse adjustment 
stage 22 and a wafer stage 20 is simultaneously 
scanned in a predetemiined scanning direction for 
exposure, a position control system 44 for a reticle fine 
adjustment stage detects a positional displacement 
quantity between the wafer stage 20 and a reticle fine 
adjustment stage 24 and at the same time computes the 
vibration quantity of a vibration resistant base 12, and 
the driving of both stages 20, 22 is controlled so that 
positional displacement is corrected on the basis of the 
detected positional displacement and the vibration 
quantity. For that reason, even when a vibration is 
generated in the vibration resistant base 12 at the time of acceleration for the scanning of the 
stages 20, 22, an error due to the influence of the vibration is taken into consideration and the 
positional relationship between the stages 20, 24 is con-ected so as to make a predetermined 
synchronization relationship at a predetemnined time interval. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[lndu\^^^ Application] this invention relates to the stage drive control method suitable as the so-called object for scan type aligners which 
starts the drive control method of a stage, and its equipment, especially imprints the pattern on a mask to a sensitization substrate, moving a 
mask stage and a substrate stage to a predetermined scanning direction synchronously, respectively, and its equipment. 

rooo2i 

roescription of the Prior Art] A scan type aligner is an aligner which a substrate stage and a mask stage (reticle stage) are simultaneously 
accelerated in an opposite direction or the same direction, and the speed of each stage af\er an acceleration end is synchronized, and 
imprints the pattern on a reticle through a projection optical system to the sensitization substrate on a substrate stage. 
[0003] The example of composition of the stage drive control system of the conventional scan type projection aligner used by the 
semiconductor manufacturing process is roughly shown in drawing 4 . ^ ., ^ <• 

100041 In this scan type aligner, the laser interferometer 70 for wafers and the laser interferometer 72 for reticles detected the position of 
the wafer stage (substrate stage) 74 and a reticle stage (mask stage) 76, respectively, and the speed is simultaneously controlled in these 
stages 74 and 76. As shown in this drawing 4 , and the position error of both the stages 74 and 76 obtained from the output of both the 
interferometers 70 and 72 By feeding back to the speed instruction section 78 one of stages, for example, for reticle-stage 76, and giving 
speed instructions whose speed instruction section 78 cancels a part for this error to the speed-control section 80 for reticle-stage 76 The 
speed-control section performs speed control of a reticle stage 76 based on the speed (detection value) of the reticle stage 76 from which 80 
is obtained from the output of these speed instructions and a laser interferometer 72. 

rProblem(s) to be Solved by the Invention] However, since the reticle stage 76 with big mass had to be controlled by the drive control 
method of the conventional stage mentioned above in order to make the position of a reticle stage 76 follow the position of the wafer stage 
74 and to double it with it, there was un-arrangingt that a response will be overdue]. . , • u' u 

100061 Moreover, in order to make the stages 74 and 76 where mass is big scan, vibration arises in the shock absorbing desk 82 in which it 
originated in the difference (Mlal-M2a2) of the reaction force of the thrust applied to stages 74 and 76, and stages 74 and 76 were laid, it 
originates in this vibration, and the fixed mirrors 84 and 86 for each laser interferometers vibrate. In this case, in fact alAough it will be 
satisfactory if the fixed mirror 84 and the fixed mirror 86 vibrate similariy, since the transfer functions from the shock absorbing desk 82 to 
each fixed mirrors 84 and 86 differ, an amplitude etc. is different. For this reason, although a part for the error resulting from vibration with 
the fixed mirror 84 and the fixed mirror 86 is contiiined in the position error which is a difference of the measured value of interferometers 
70 and 72 Since the position error carried out like ••**, it was fed back and speed control (position control) of a reticle stage 76 was 
performed based on this, when vibration is subsided The reticle stage 76 will have shifted from the original tirget position, it moved to the 
original target position, and there was un-arranging [ of having taken time before both stages are in a desired synchronous state L 
100071 The example was taken inconvenient, it was made and the purpose is in offenng the drive control method of the stage where this 
conventional technology has this invention and which can shorten the synchronous settling time of a substrate stage and a mask stage, and 



its equipment. 
[0008] 



Leans for Solving tiie Problem] Invention according to claim 1 holds a mask. The mask stage which can move to a predetermined 
^anni direction It is the stage drive control method used for the aligner which held the sensitization substrate and was equipped with tiie 
substrate stage movable to the aforementioned scanning direction. An exposure sake. The aforementioned mask stage and the 
rf^r men iofed substrate stage are faced scanning simultaneously to a predetermined scanning direction, at intervals of a P« etermined 
time Drive control of botii the aforementioned stages is carried out so that tiie position gap between boti, the aforementioned stages may be 
amended based on the amount of vibration by which computed the amount of vibration of the shock absorbing desk in which the 
aforementioned substiate stage was laid while detecting the amount of position gaps between both the aforementioned stages, and 
Stion was carried out [ aforementioned ] witi. the amount of position gaps by which detection was carried out [ aforementioned ]. 
[0009] Invention according to claim 2 holds a mask. The mask stage which can move to a predetermined scanning direction Are used for 
fte ahlner which held the sensitization substrate and was equipped with the substrate stage movable to the aforementioned scanning 
direction It is a stage drive control unit. So that the 1 st stage control system which performs speed control of one stage ot (he 
Smenti nld mafk sCge and tiie aforementioned substra'te stages,; aforementioned one stage, and tiie ^^age .°f anothe-d^^^^^^^ become 
a Dosition relation It has the 2nd stage control system which carries out drive contiol of the stage of aforementioned another side 
XCnlT.^^ S t^^^^^^^^^ control of aforementioned one stage. And it has tiie control means which perform speed «;nt^« "f^^^^^^ 
Tafo emeLtioned another side based on the amount of vibration by which calculation was earned out [ f ^^"'^"tioned ] j«th tte pontoon 
e ror by which the; aforementioned detection was carried out with a position error detection means by which the 2nd stage e^^^^^V'^J. ^ 
of the above detecte the position error of both tiie aforementioned stages, and an operation means to calculate the amount of vibration of tiie 
shock absorbing desk in which the; aforementioned substrate stage was laid at intervals of a predetermined tme. 

00 S] InveS^^^^^^^^^ to claim 3 holds a mask. The mask stage which can move to a predetermined scanning d-rection Are u^ for 

fte aligner which held the sensitization substrate and was equipped with the substrate stage movable to the aforementioned scanmng 
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direction It is a stage drive control unit. This 1st movable to aforementioned scanning direction stage, and 1st stage top The 
aforementioned scanning direction is met. the 2nd stage which can be displaced relatively So that the 1st speed-control systern which 
nerforms speed control of the aforementioned mask stage which it has, and the; aforementioned substrate stage, the 2nd speed-control 
system which performs speed control of the 1st stoge of; above, the; aforementioned substrate stage, and the 2nd stage of the above may 
become a position relation It has the stage position control system which controls the position of the 2nd stage of the above synchronizing 
with the speed control by the above 1st and the 2nd speed-control system. And the aforementioned stage positon control systern The 
position error of the aforementioned substrate stage and the 2nd stage of the above The position error detection means and; to detect The 
shock absorbing desk in which the aforementioned substrate stage was laid The operation means and; which calculate the amount of 
vibration of the aforementioned shock absorbing desk at intervals of a predetermined time based on the thrust of the storage section and 
the- aforementioned damping coefficient the damping coefficient and the spring constant were remembered to be at least, and spnng 
cotistant of the included secondary vibration system, the aforementioned substrate stage, and the 1 st stage of the above, and the transfer 
function of the aforementioned secondary vibration system It has the control means which perform position control of the 2nd stage of the 
above based on the amount of vibration by which calculation was carried out [ aforementioned ] with the position error by which detection 
was carried out [ aforementioned ]. 

rFuLcLn] According to invention according to claim 1 , it faces scanning a mask stage and a substrate stage simultaneously to a 
predetermined scanning direction for exposure, at intervals of a predetermined time Drive control of both the stages is earned out so that 
the amount of vibration of the shock absorbing desk in which the substrate stage was laid may be computed while detecting the amount ot 
position gaps between both stages, and the position gap between both stages may be amended based on the detected amount of position 
eaps and the computed amount of vibration. For this reason, when a laser interferometer detects the position of both stages, even it 
vibration occurs in a shock absorbing desk at the time of the acceleration for the scan of both stages, since it is amended so Aat the phy sical 
relationship of both stages may turn into a predetermined synchronous relation at intervals of a predetermined time in consideration oi the 
error under the influence of this vibration, when completed by vibration, both stages are in the synchronous state, for example. 
[00121 According to invention according to claim 2, by the 1st stage control system, speed control of an one stage of a mask stage and the 
substrate stages, for example, a substrate stage, is performed. At this time, by the 2nd stage control system, synchronizing with the speed 
control of a substrate stage, drive control of the stage of another side, for example, the mask stage, is earned out so that both stages may 
become a position relation. Under the present circumstances, with a position error detection means to constitute the 2nd stage control 
system the position error of both stages is detected and the amount of vibration of the shock absorbing desk in which the substrate stage 
was laid is calculated at intervals of a predetermined time in an operation means. And in control means, speed control of a mask stage is 
perfonned based on the detected position error and the computed amount of vibration. For this reason, when a laser interferometer detects 
the position of both stages, even if vibration occurs in a shock absorbing desk at the time of the acceleration for the scan of both stages, 
since it is amended so that the physical relationship of both stages may turn into a predetemiined synchronous relation at intervals of a 
predetemiined time in consideration of the error under the influence of this vibration, when completed by vibration, both stages are in the 

synchronous state, for example. , . , , j ■ * j 

100131 According to invention according to claim 3, speed control of a substrate stage is perfonned by the 1st speed-control system and 
speed control of the 1st stage is perfonned by the 2nd speed-control system. At this time, synchronizing with the speed control by the 1st 
and 2nd speed-control system, the position of the 2nd stage is controlled by the stage position control system so that a substrate stage and 
the 2nd stage become a position relation. Under the present circumstances, with a position error detection means to constitute a stage 
position control system, the position error of a substrate stage and the 2nd stage is detected, and in an operation means, even if there is little 
secondary vibration system containing the shock absorbing desk in which the substrate stage was laid, based on the thrust of a damping 
coefficient, a spring constant, a substrate stage, and the 1st stage, and the transfer function of secondary vibration system, the amount of 
vibration of a shock absorbing desk is calculated at intervals of a predetemiined time. And in control means, position control of the 2nd 
stace is performed based on the detected position error and the computed amount of vibration. ... 
100141 For this reason, when a laser interferometer detects the position of a substrate stage and the 2nd stage, even if vibration occurs in a 
shock absorbing desk at the time of the acceleration for the scan of a substrate stage and the I st stage, for example Since it is amended so 
that the physical relationship of a substrate stage and the 2nd stage may turn into a predetermined synchronous relation at '"tervals of a 
predetemiined time in consideration of the error under the influence of this vibration When completed by vibration, if mass of the 2nd stage 
is made small in addition to being in a synchronous state, a substrate stage and the 2nd stage can follow a substrate stage, and can improve 
[ responsibility ] the 2nd stage position control. 

[0015] , J ■ , J • ^ 

[Example] Hereafter, one example of this invention is explained based on drawing 1 or drawin g J . ■ . ■ , 

00161 The composition of the stage drive control unit 10 concerning one example applied to the scan type aligner is shown mdrawmgJ. • 
[0017] In drawing 1 , on a shock absorbing desk 12, the main part column 14 and the wafer susceptor 16 are laid, and the reticle susceptor 
18 is laid on the main part column 14. . • .u j ai,- 

[00181 On the wafer susceptor 16, the wafer stage (WSTG) 20 as a substrate stage is formed possible [ movement in the direction (the 
pace rectangular cross direction in drawing 1 ) which intersects perpendicularly with a scanning direction longitudinal direction m 
dSu ) and this ]. Moreover, oiTihTT^le susceptor 18, the reticle flutter stage (RCSTG) 22 as the st stage where ~ big 's 
fb^^ii^dl^^s ible ( movement to a scanning direction (longitudinal direction in drawnigJ ) ]. and the fet'cl-'.J^gSing stage (RFSTG) 24 as 
the^nd stage where mass is small is fonned possible [jogging ] on this reticle flutter stage 22 at the scanning direction. That is, the mask 
stage consists of this examples including the reticle flutter stage 22 and the reticle jogging stage 24 _ 

[00191 It is arranged towards the direction where the move side of the wafer stage 20 concerned and a projection optical system PL cross 
Se opticaJ axis !f right angles above the wafer stage 20, and is held at the main part column 14. If the wafer as a seiisitization substrate is 
£ on S wafe/S 2^ and the reticle as a mask is laid on the reticle jogging stage 24, it is made for the pattern side and wafer front face 

of a scanning direction in the scanning rectangular cross direction (the space rectangular cross direction m drawing 1 ), and the move 
mirror 30 fof \Z interferometer 26 for wafers is installed in the scanning rectangular cross direction by the end of the scanning direction 
of the wafer stage 20 con-esponding to this. 
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[0021] Similarly on the reticle susceptor 18, the fixed mirror 34 for laser interferometer 32 for reticles is installed in the scanmng 
rectangular cross direction (the space rectangular cross direction in drawing 1 ) by the other end (right end in drawing 1 ) of a scanning 
direction and the 1st for laser interferometer 32 for reticles and the 2nd move mirror 36 and 38 are installed in the scanning rectangular 
cross direction by the other end of the scanning direction of the reticle flutter stage 22 and the reticle jogging stage 24 corresponding to 

[0022rThf llstrinterfe^^ 26 for wafers which receives each reflected light both as if the stage drive control unit 10 irradiates a laser 
beam towards the fixed mirror 28 and the move mirror 30, respectively, and detects the position of the wafer stage 20, The laser 
interferometer 32 for reticles which receives each reflected light both as if a laser beam is irradiated towards the fixed mirror 34 and the 1st, 
and 2nd move mirror 36 and 38, respectively, and detects the position of the reticle flutter stage 22 and the reticle jogging stage 24, 
respectively. It has the speed-control system 40 for wafer stages as 1st speed-control system, the speed-control system 42 for reticle flutter 
stages as 2nd speed-control system, and the position control system 44 for reticle jogging stages as a stage position control system. 
[0023] The speed-control system 40 for wafer stages is constituted including the speed-control section 50 for wafer stages which performs 
speed control of the wafer stage 20 through the drive system which is not illustrated based on the speed instruction section 46 for wafer 
stages the differential circuit 48 which differentiates the positional information of the wafer stage 20 which is the output of a laser 
interferometer 26, and calculates the speed of the wafer stage 20, and the speed instructions from the wafer speed instruction section 46 and 
the speed calculated by the differential circuit 48. ^. . rf i 

[0024] The speed-control system 42 for reticle rough ** stages The speed instruction section 52 for reticle rough ♦* stages, The difterential 
circuit 54 which differentiates the positional information of the reticle rough ** stage 22 which is one output of the laser interferometer 32 
for reticles and calculates the speed of the reticle rough »♦ stage 22, It is constituted including the speed-control section 56 for reticle 
rough ** stages which performs speed control of the reticle rough ♦* stage 22 through the drive system which is not illustrated based on the 
speed instructions from the speed instruction section 52 for reticle rough ** stages, and the speed calculated by the differential circuit 54. 
[0025] Furthermore, the position control system 44 for reticle jogging stages The storage section 58 the data for computing the amount of 
vibration of a shock absorbing desk 12 were remembered to be. The oscillating calculation section 60 as an operation means to compute the 
amount of vibration of a shock absorbing desk 12 by the technique later mentioned based on the data memorized by this storage section 58, 
It is constituted including the position control section 62 for reticle jogging stages as control means which control the position of the reticle 
jogging stage 24 based on the position error of this amount of vibration, wafer stage 20, and reticle jogging stage 24 that were computed. 
Here the position error of the wafer stage 20 and the reticle jogging stage 24 is calculated by the subtractor 64 based on the positional 
inforination of the wafer stage 20 which is the output of the laser interferometer 26 for wafers, and the positional information of the reticle 
jogging stage 24 which is the output of another side of the laser interferometer 32 for reticles. That is, the position error detection means is 
constituted from this example by the laser interferometer 26 for wafers, the laser interferometer 32 for reticles, and the subtractor 64. 
Moreover, position control of the reticle jogging stage 24 by the position control section 62 for reticle jogging stages is performed through 
the drive system which is not illustrated. • . i • • 

[0026] Next the calculation method of the amount of vibration of the shock absorbing desk 12 by the oscillating calculation section 60 is 
explained based on drawing 2 . The block diagram of the above-mentioned vibration system at the time of considering shock absorbing 
desks 12 to be spring constant K and the secondary vibration system which has a damping coefficient D is shown in drawing 2 . If all initial 
condition carries out the Laplace transform of the equation of motion of this system as zero, the following formula (1) which is the 
relational expression of Input F and Output X which are shown by the block diagram of drawing 2 can be found. 



[0027] 
[Equation 1] 

X=l/(Ms2+Ds+K) andF (1) 



X=l/(Ms/+L»s-t-JS.;anar . . , . ^ , 

here - l/(Ms2+Ds+K): - mass F: of the equipment containing the transfer function M:shock absorbing desk 12 and the main part column 
14 of this vibration system - external force X: which is the input of this vibration system ~ the shock-absorbing-desk position (the amount 
ofvibration) which is the output of this system . i n * 

[0028] It asks for spring constant K and a damping coefficient D experimentally, and when the wafer stage 20 and the reticle tlutter stage 
22 are scanned on the same conditions as the time of exposure using these values, an example of the simulation data which performed as an 
input external force F which joins a system is shown in drawing 3 . In this drawing 3 , a horizontal axis shows time, and a vertical axis 
shows the shake ofa shock absorbing desk (the amount ofvibration). ^. , n 

[00291 this example - beforehand - the storage section 58 - spring constant K, a damping coefficient D, the mass Ml ofa reticle tlutter 
stage and mass M2 ofa wafer stage The value is memorized, for scanning exposure When the reticle flutter stage 22 and the wafer stage 
20 are simultaneously accelerated by the reverse sense, in the oscillating calculation section 60 An upper formula (1) is followed by making 
into external force F the difference (Mlal-M2a2) of thrust Mlal added to the reticle flutter stage 22, and thrust M2a2 which are added to 
the wafer stage 20. The amount X ofvibration is computed at intervals ofa predetermined time, and it asks for the shake X ot the shock 
absorbing desk 12 as shown by drawing^ (the amount of vibrati^^^ r.i. . n * *k 

[0030] In addition, since the mass of the reticle jogging stage 24 is small enough compared with the mass of the reticle flutter stage 22, the 
influence on external force F does not need to take into consideration. ^ ^ r * 

[0031] Here, thrust Mlal and thrust M2a2 are the acceleration al of the reticle flutter stage 22, and the acceleration a2 of the wafer stage 
20 The mass Ml of each stage, and M2 It takes advantaging, respectively and asks. u * u • 

[00321 Or a simulation which was mentioned above under the same conditions as the time of exposure is performed as another technique, 
the result is memorized in the storage section 58 in the form ofa map, and it is also possible to compute the amount ofvibration based on 
this map at intervals of a predetermined time at the time of scanning exposure. j • . +• 

[00331 According to this example constituted as mentioned above, on the occasion of the scanmng start ofa stage, the speed instruction 
section 52 for reticle flutter stages and the speed instruction section 46 for wafer stages generate speed instructions to each speed-control 

[OoSfTht sJeeScontrol section 56 for reticle flutter stages and the speed-control section 50 for wafer stages start the speed control of the 
reticle flutter stage 22 and the wafer stage 20 according to each speed instructions. . ^ , n * a*u 

[00351 ** [ a start of the scan ofa stage / continue / speed control / thus, / the speed-control section 56 for retcle flutter stages and the 
soeed-control section 50 for wafer stages / by the technique mentioned above based on speed instructions and the detected speed J 
[0036] At this time the monitor of the position of the wafer stage 20 and the reticle jogging stage 24 is carried out by interferometers 26 
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and 32 respectively, and the position enor of both the stages 20 and 24 calculates within the position con rol system 44 for reticle jogging 
stages blscld on such positional information. The amount of vibration of the shock absorbing desk 12 resulting from the difference (Mlal- 
M2a2) of the reaction force of the thrust for acceleration of the reticle flutter stage 22 where mass is large, and the wafer stage 20 is 
computed at intervals of a predetermined time by the technique which could come, simultaneously was mentioned above in the oscillating 
calculation section 60. Based on the position error of both the stages 20 and 24, and the amount of vibration of the computed shock 
absorbing desk 12. the position of the reticle jogging stage 24 is controlled by the position control section 62 for rebcle jogging stages^ 
S Although the error forthe fixed mirror 28 resulting from vibration of a shock absorbing desk 12 and the shake of 34 is included in 
de position error based on the output of interferometers 26 and 32, at this example, the amount of vibration is coniputed in the oscillating 
calculation section 60, and the position of the reticle jogging stage 24 is controlled by the position control section 58 for reticle jogging 
Se based on the position error based on the output of interferometers 26 and 32, and the computed amount of vibration For this reason, 
since position control of the reticle jogging stage 24 is carried out, when completed by vibration, the reticle jogging stage 24 is ocated to 
reterget position can shorten the synchronous settling time of the wafer stage 20 at the time of an acceleration end. and tiie reticle jogging 
stage 24, where the influence of vibration is canceled, thereby, can raise the processing speed of an aligner and can expect '"'^re'se °f J^e 
w4r quantity of production. Moreover, since the inlet length of each stage until the wafer stage 20 and the reticle jogging stage 24 will be 
in a desired synchronous state can be shortened, the miniaturization ofthe part equipment IS attained. j ■« u „„„^ 

100381 In addition, although the case where differentiated the positional information of laser interferometers 26 and 32, and it changed into 
ipeed information was illustrated in the above-mentioned example, you may carry out direct detection ofthe traverse speed of a stage using 
soeed-detection meanses, such as a tacometer generator. ^ ^ t ^ An 4r „ 

00391 Moreover although the above-mentioned example showed each part which constitutes the speed-control system 40 for wafer stages, 
ttie speed-control system 42 for reticle flutter stages, and the position control system 44 grade for reticle jogging stages as respective y 
separate functional block, it is also possible to realize all tiiree systems by the function of a single processor as well as each of tiiese peed- 
control systems 40 for wafer stiiges, the speed-contiol system 42 for reticle flutter stages, and the position control system 44 for reticle 



r0040] In addition, the reticle flutter stage 22 where only speed contiol is performed in tiie above-mentioned example, A reticle stage is 
constitiited including the reticle jogging stage 24 where amendment of a position gap error is performed. Altiiough the case where the 1st 
Stage contiol system was constituted by tiie speed-control system 40 for wafer stages, and the 2nd stage control system was constituted by 
the speed-contiol system 42 for reticle flutter stages and the position control system 44 for reticle jogging stages was illustrated Even if it 
applies this invention to equipment like the conventional example of drawing 4 which it is not limited to this and mentioned above it is 
effective In this case, tiie speed is simultaneously contiolled in a reticle stage and a wafer stage. In case the position error (or speed enor) 
of botii stages is fed back to the speed-control systism of one of stages, for this error By performing speed contiol of a stiige, where a part 
for the error ofthe interferometi:r detection value which originates in vibration of a shock absorbing desk witii the amouiit of vibration 
computed in the oscillating calculation section is canceled, since the error ofthe interferometer detection value resulting from vibration of a 
shock absorbing desk was included It becomes possible to shorten the synchronous settling time of both stages. ^ . t 

00411 Moreover, in the above-mentioned example, you may be made to make adjustable time (or section to add vibration of a shock 
absorbing desk 12 to the jogging stage 24 ratiier than to add vibration of a shock absorbing desk 12 to the jogging stage 24 ti l an oscil ating 
end^Si the jogging stSe 24 Jty out excessive movement by this is lost, and the synchronous settling time can be contiolled with a 



sufficient precision 
[0042] 



lEffect ofthe Invention] Even if vibration occurred in a shock absorbing desk at the time ofthe acceleration for the scan of both stages, 
when a laser interferometer detects tiie position of a mask stage and a substrate sti^e according to this invention, and it is completed by 
Nation since boti, sbiges are in a synchronous state, they have [ as having explained above, ] tiie outstandmg effect which is not m tiie 
former that the synchronous settling time ofa substrate stage and a mask stage can be shortened. ti,. „k;i;k, „f 

SI] Since mass ofthe 2nd stage can be especially made small according to invention accordmg to claim 3, it is effective in ti^e ability of 
responsibility to follow a sensitization substrate in addition to tiie above-mentioned effect, and improve a reticle position contiol. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 *»♦« shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



[Claim 1] It faces being the stage drive control method which is characterized by providing the following and which is used for an aligner, 
and scanning the aforementioned mask stage and the aforementioned substrate stage simultaneously to a predetermined scanning direction 
for exposure, at intervals of a predetermined time The amount of vibration of the shock absorbing desk in which the aforementioned 
substrate stage was laid while detecting the amount of position gaps between both the aforementioned stages is computed. The stage dnve 
control method which carries out drive control of both the aforementioned stages so that the position gap between both the aforementioned 
stages may be amended based on the amount of vibration by which calculation was carried out [ aforementioned ] with the amount of 
position gaps by which detection was carried out [ aforementioned ]. A mask is held and it is the mask stage which can move to a 
predetermined scanning direction. A sensitization substrate is held and it is a substrate stage movable to the aforementioned scanning 



[Claim 2] Hold a mask and are used for the mask stage which can move to a predetermined scanning direction, and the aligner which held 
the sensitization substrate and was equipped with the substrate stage movable to the aforementioned scanning direction. It is a stage dnve 
control unit So that the 1st stage control system which performs speed control of one stage of the aforementioned mask stage and the 
aforementioned substrate stages,; aforementioned one stage, and the stage of another side may become a position relation It has the 2nd 
stage control system which carries out drive control of the stage of aforementioned another side synchromzing with the speed control of 
aforementioned one stage. The 2nd stage control system of the above The position error of both the aforementioned stages The stage dnve 
control unit which has the control means which perform speed control of the stage of aforementioned another side based on the amount of 
vibration by which calculation was carried out [ aforementioned ] with the position error by which the; aforementioned detection was 
canied out with a position error detection means to detect, and an operation means to calculate the amount of vibration of the shock 
absorbing desk in which the; aforementioned substrate stage was laid at intervals of a predetermined time. . • u u m 

[Claim 3] Hold a mask and are used for the mask stage which can move to a predetermined scanning direction, and the aligner which held 
the sensitization substrate and was equipped with the substrate stage movable to the aforementioned scanning direction. It is a stage dnve 
control unit This 1st movable to aforementioned scanning direction stage, and 1st stage top The aforementioned scanning directon is met. 
the 2nd stage which can be displaced relatively So that the 1st speed-control system which perfonns speed control of the aforementioned 
mask stage which it has, and the; aforementioned substrate stage, the 2nd speed-control system which perfonns speed control of the 1st 
stage of above, the; aforementioned substrate stage, and the 2nd stage of the above may become a position relation It has the stage position 
control system which controls the position of the 2nd stage of the above synchronizing with the speed control by the above 1st and the 2nd 
speed-control system. The aforementioned stage position control system The position error of the aforementioned substrate stage and the 
2nd stage of the above The position error detection means and; to detect The shock absorbing desk in which the aforementoned substrate 
stage was laid The operation means and; which calculate the amount of vibration of the aforementioned shock absorbing desk at intervals 
of a predetermined time based on the thrust of the storage section and the; aforementioned damping coefficient the damping coefficient and 
the spring constant were remembered to be at least, and spring constant of the included secondary vibration system, the aforementioned 
substrate stage and the 1st stage of the above, and the transfer function of the aforementioned secondary vibration system The stage dnve 
control unit which has the control means which perform position control of the 2nd stage of the above based on the amount of vibration by 
which calculation was carried out [ aforementioned ] with the position error by which detection was earned out [ aforementioned ]. 



[Translation done.] 
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